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(57) Abstract: 

PROBLEM TO BE SOLVED: To perform on-column 
fluorometry for detecting fluorescence from sample 
components by radiating laser light onto a plurality of 
capillaries simultaneously. 

SOLUTION: A polyimide coating of each capillary is 
removed by a predetermined length at a predetermined 
position from an electrophoresis start point of a 
capillary gel 1, which is an irradiation part with 
laser The capillary gel is fixedly orientated flat on a 
glass flat plate 3 with axes of capillaries kept in 
parallel. A laser light is turned to a parallel luminous 
flux by a first camera lens 4 and passed through an 
image-splitting prism splitting an image in the vertical 
direction and a combined filter 5 of four kings made 
correspond to the luminous flux forming the image. As a 
result a fluorescent image is formed at a 
two-dimensional CCD camera 7 by a second camera lens 
6. A predetermined relation is satisfied among the outer 
radius and inner radius of the capillaries, a refractive 
index of a medium outside the capillaries, refractive 
index of a material of the capillaries and refractive 
index of the gel, so that the laser light is refracted 
less by the capillaries and all of the capillaries with 
are irradiated a laser beam of a sufficient intensity. 
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Accordingly, a high sensitivity, a high speed and a high 
throughput are realized simply. 

COPYRIGHT: (C)1997,JPO 




(19)H*H^/7» (JP) (12) & |fj ^ ^ (A) (H)»IFfflH^«#^ 

#^¥9 -96623 

(43)&HB ¥j£9^(1997)4J!8B 



GO IN 27/447 
21/64 



(21) ffiB*^ ft«¥7 -252401 

(22) tfl«H JpjEfi 7 ^(1995)9^290 



(54) K9!0«»] **K7U-7W*S8§c»g» 

(57) imm 

Scorer, 3f^co«^T-=&^r-vf7 y— <ojKy-r ? k 

f 7 y-W*JRT»-«*,^7^2pE«3 <0_kl£¥- 

fTjfcjfctcU ^^rSiE^riSllc^SiJ-rs^SilT'y XAS 
— 5£gi!$-tt. ^2*>7l/>'X6-C2ft5cCCD* 

p«7 7(c^$-yr5. *t«y-^m 

T, f s <o*-rK , 7y-K:J:5H#f&/h£< Lit© 



FI iS*&j*SBf 
G 0 1 N 27/26 3 1 5 K 

21/64 Z 
27/26 3 1 5 F 

3 2 5B 
3 2 5E 

M3K9KDK21 OL (£: 18 H) 



(7DIHHA 000005108 

(72)5K9!# T^R % 

Jfc^H^rfOl^^rffi 1 TB280*ifi 

S0^H7*#rfnfc£-{r& 1 T B280#Jfi 

xommfrzimmt-m. i Ta2so#Mi 

(74)f$ffiA /Ml[ bh 



1U2 




(2) 



¥fffl¥-9 - 9 6 6 2 3 



&<o*-y tr 7 y -ic u— !f Sr^i-5#-v f 7 y -r u 

JS*t £ tt 5 T**> 5 - t £ 4Wft t -r -5 * f 7 

y-rws^ki&iaEg. 

[I9*3S3] l»*^lX(ifS*J5 2lcfe«<0^-vf 7 y 

-Tu-r®^Bti^E^tjv>T, gtris u— »f as, 4>/£< 
<fc fc 3 onSi 5®W*Sr t>o«SEK5rSi@-t-5 C t 

[»**4] l9*35i7)»e>i»*«3Wv^i*ix^»c?B«<o 
7y-ru-rsst»i!iSgaJc:*;v^T, S&i2u— »f 
^iiia-rSffira^-^-^f ^y— W^-^SrR, rt^SSr 

•irf ^y-ro^o^Swjg^Srn.i: U Jftfeu- 

^n,i:-r5i:#, 
(3 6 0/*) |sin'(r/(2R))-sin-' 
{ r n/ (2 R n 2 ) ) } + s i n" 1 {n,/ (2 

nj ) I - s in"' |n,/ (2nJ | 1^6. 2° 

matting. 

*Yf7 y-r wm^fcib^gic^-c. b»eu— y 

* 5 iiiS-r 5 M^^r-yb" 7 y— <0*M£@£R, 

r. Ja#f^£rn 2 £U ffiTiSV !f #iii&-+.5iilJfE=S-* 

7 y-W^SCWiSE^JSJf^Srn.i: L. mTlE^- 

(3 6 O/jc) | s i n/ 1 { r / (2 R) } - s i n" 1 
{ r n,/ (2 R n 2 ) ) } + s in"' (n,/ (2 
n 2 ) ) } - s i n"' {n,/ (2 n 2 ) } | £ 1. 2° 

33i'f,n,= l. 3 7WjSfflK:fc5*Xlig«j£-C?£> 
Stri2^^i:flJFf5rt^SroH:R/r*SR/r = 2 ± 

o. 2fi>o 1 ffirisi^— tfoiiiai-SBfrSSS-^-r f 7 y 

IPn.= l. 46 + 0. 0 2t'*>5^#7 
<OrtSB(Oflfr|e«ESW®tff^^n3= 1 . 37+0. 0 4 



i- 5 * ir tr 7 y -r ^8c|!i&@ 0 
[IS*«7] »*JS4Xi*a*ii5tci5«^+-rf7y 

wie=s-*i'f7y-<o^.gi5^@^, isf$ n ,= i. 

33«>f>n,= l. 3 7<OffiHlCfo57kXli^®jBET-*> 
•5. MIE^-^StSfriert^OtfcR/r^R/r = 2± 

0. 2T-$>o, asiau— t/wiija-rsstr^^-^ t*7 y 

— B#f^n 2 = 1 . 4 6 + 0. 0 2-C$>S^T^^7 

^^eft 1 ?. Mi5u— y-'^iiigf •ssfris^-*^ y — 

10 Wrta5W^tS^SWJS^zi5n J = 1. 40 + 0. 0 4 

[ff*3S8] f»*«4XI+i**«5ICfS«(Odf^f 7 y 

BfflE3-*-rf 7 y -C5^SI5tDfiESi4S. JB*f*n,= l. 
OOW^ft-Cfot), WI2^#@i:^fBrt^OitR/r 
^R/r = 5±0. 5T**>t), W^U-1f(DjiiS-t-SM 
IS##-r K"7 y-^S, S^n,= l. 46 + 0. 0 2 
20 T*S>5^7y7^^e>/iU, MfEu— ifjJ5iii§i-5H9IE 
€-*^r f7 y - WrtgB^>f5!E^e<OJBiff^n J = 1 . 
3 7 + 0. 04fi)9 > stII5«EK^r ^ y yur 5 Vf/V 

t£ % z t t -i-z> * \ f 7 y — t \"< WMfaWi 
iig. 

[n^9] ft*:JS4X«+fi*3S5{c:ss«<o^Yf7 y 

sfrs«-=¥-y f 7 y-w^a5wjsEK^, mmmn,= i. 

OOroSSffcti, S9^^^S9ISrt^Ott:R/r 
2)SR/r=3±0. 3t?fctJ % tJiau— ifoaili-^mf 
30 IS«-*-V f7 y— 755, SJf^n,= 1. 60±0. 02 
-C-;fc5#7*ri»e>/«£tK mrfSi'— ifiSiiia-+5grl5#* 

■r f 7 y -^rtSB^wiE^sroew*^ n ,= 1.37 
± 0 . 04fJb9, MSSEK^r ^ y /ur 5 K^/ut^ p> 
r t t-rz f 7 y — r w i^^is 

So 

t*7 y — \s—f *v t c 7 y — t 

tsrt &W&.b-rz*v f 7 y -r u-i'S^Ki^ 

So 

■r tr 7 y -<r>'pt£< t b-tofrw-mmzsiPiztv. mm 

i"fw.%ixmmmc}s\,*T^ mm***?? y— <r>^ 
a. rt^m. Btjte^-r t-7 y-^gi5ro«s®roffi^f^. #r 

12^^ t*7 y — <r>U^<r>f&Vrm. ffit£.*-r a'y V — t*jg|5 




(3) 

3 

— 1f<0*-rf 7 y-u:J:5®W£'h£< U ^TWfilliE 

i 2 ] t»#jg i o xi*f»*« 1 1 icie«<£> 
f 7 y— r wm^s&^Bi-fc^-c, iwe^— f* s a 

StfrSgSrn^U atFlEU— !friHIig-^5Huf2«-*+ fc* 

9 v-<nftn<r>mK<Dmvtm&n,t u suis^— tfa« 

(36 0/it) I s in" 1 { r / (2R) } - s in' 
{ r n ,/ ( 2 R n .) ) } + s i n " { n ,/ (2 
n.))l-si n"' {n,/ (2n.) ) | £6. 2° 

f7 y-ru-r®m*i(i^B(c*Jt^-c. mz - tf #a 

*^5l»IE4H*+tr5!J--0>*MM£«rR. rt¥@£r, 
*Mf**rn,i:U ttlEU— !f*«ail-#-5 tr 

aa-f-SIWB^S-^irf^ y— ©rt»«)IIIEff«>JB'*f**rn 

(36 0/rt) | s in" 1 { r / (2R) ) — s in"' 
{ r n,/ (2 Rn s ) ) } + s i n"' {n,/ (2 
n,) ) } - s i n- {n,/ (2 n s ) } 2° 

ft -5 Hffi &ffitz-r z. t t -r £ # -r tr 7 y - r w 
S«$fcKi3£B. 

[it**i 4] m^m o^e>ii*JSi 3 tfx^-fftTwc 
iE«<z>^-vf 7 y-Tu-fm^sd^gi-fcv^x, mne 
u~ if <7>aia-r s ime«-*-v tr 7 y —<r>n&<»w%.ft. 30 

JBtff*n,= l. 3 3Hn,= l. 3 7 (OJEHKfcS* 
Wt&m&r'jb 9 , «fl2^^tfii}l5F*9^rott:R/r 

>ssR/r = 2±o. 2-efc9 „ mrisu— Troaig-r^M 
le**-^ t*7 y — zjs, etff^n^ 1. 4 6 ± 0. 02 

tr ? y— wrtwoWEMEftwaw***!!,- 1 . 

37 + 0. 04 T-fc *> , fifle«ESta s T * y a-t 5 k^a- 

ant. 

[ffi*9( 1 5 ] i»#Jg l 0 Xfi!t#Jg 1 1 fc!2«<o^-r 40 

£•7 y— 7 U"<m»:*f(i3SHi-*5v^T, strie tfwa 

= 1. 33A'6n,= l. 3 7<73«SH(wfc6*X(i«'« 
«"C*>0. fl5IE^-^Si:gtIIErt^S<nitR/r 2J5R/ r 

= 2±o. 2 stria !f<oaia-t-5J!tife=s-*-* 

l^7y— JBtfr$Sn,= l. 4 6 ± 0. 0 2f*55 

7 y — <r>\h&<nmtste'g.<Dm]fti$t> i n ,= 1 . 40 + 

7* y/UTS Ky^Pj^SrtSr^aitS^t^? 50 
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4 

y-Tf-f 

[if 1 6 ] 1 0 1 1 CEt»*t 

t*7 y-7-uwest*»asiu-*iv^T, eftiE^— r©i 
ia-f-5H5iE#*r f7 y etfr^n, 
= 1. oorosMtfco, nwE^*at*HBrt*s«>it 

R/ r# 5 R/r = 5±0. 5 T'*> 9 . fit! IE U—*f<Dmi& 

-rsfftiB'S-*-*' y — t>K mvrmn,= 1 . 46 + 

0. 0 2T-*>4^^7^A»fj/i"9. milEU— VAmM 

i- -5HulE«-#+ t*7 y -Wrt^HfilE&ICcoBtfr^ n 

,= i. 37 + o. o 4-c-fct). mmmmfrT? y^r 

[ig*£ i 7 ] i oxiim*^ 1 1 icfs®^*^ 
t - 7 y-r wmftifcSigBK^-c, ueu- spoi 

ii- T6H!fi5«-*r f7 y-^SBwiaEff^, e^n, 

= 1. OOro^ffc!), #FS5^Si:B5iert^Ojt 
R/r #R/r =3 ±0. Sffc^ flEL'-f«iii 
•T5B5E«-^^f 7 y— ««*n,= l. 60± 

0. 0 2ffc5^7^7J^^»), SfflSW— tfzJSaii-rS 

mis#^r^ t"7 y — <?5rteBOHfria«EK<osSf*Ji5 n ,= 

1. 3 7±0. 0 4T-fct>, BSIE^e^T^ UA-rS K 

^w^r^ b*7 y — u— ifSrKM-t-s^-^ tr 7 y — r 
i"f n$5.ixWimmz*s\,^x. f 7y— tu^x^i 

K-7 y-l-StllSL'— ifSr*«ttfc|^^c.BB#tLT. hmIS 

w«-=¥^ tr? y — «t> ^Scift-r^strE^wfig^ibig^- 
Sr. fltrfE'>*< t &—m*siP}-rz¥-mc> 1 2 o 
■tr 7 y -izmtft-tz r t ^tsir-rs^-r t"7 y -r u 

■y f 7 y — t h— ^* S ¥E«(-E?u$ Mie 

S^co*^ t7 y — l-u— ifSrBB.^-r^dr-^ f7 y — T 

y -iciffrie if SrHirw(-i§i^«-SP.M lt. fisis 
y-<7?^^. mis^^f 7 y-^sscw^sco 

7 y -^65<0«Eff<oiS^wfgJ(cef^Ba«^SSS$-li: 

tfflSi — ifco^r f 7 y— lc<fc5H*fSr/h£< 
^TWStrie^rr £"7 y — (cSfjl5u-lf3feSr.«W-re r t 

[IS*iS 2 0 I IS*JS 1 8 3U*ttt*m 1 9 1-12 «&W ^- -V 
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f7 y-ru^m^Kiisjc^v^-c, nwei'— 

®Jff^Srn,i: U 1IWEU- fisail-fSlMnE*** t* 

9 y-0*tt0>ttSt«>JB0r*«rn,& U HWEu-lfi* 

iiii-rsmiE*^^ tr? y —<o^<Dmn<r>mtfrm^ n 

(3 6 0/it) I s in' 1 (r / (2R) ) - sin 1 
(rn,/(2RnJ)) + sin ' {n,/ (2 
n») ) } - s i n 1 {n,/ (2 n,) } | S 6. 2° 

[MM 2 1] MMl 8XI4»3M(1 9{CfS*<0*^ 

t^7 y-7 wm^i-jcifi^gic&^T, aussu— tfa»'a 

7!)- (O^-SPOiKScOSDf^^n.i: U iSfE^— ifd* 
as-t- 5 i&E£- * ^ f 7 2J — <r> teU<om!R<r>f&Si!& £ n 

(3 60/)i) I s in" 1 (r/ (2R) ) - s in 
{ r n ,/ ( 2 R n >) ) J + s i n" {n,/(2 
nj ) } - s i n- {n,/ (2nJ ] 2° 

10 0 0 1] 

[ftHOA-rStttir&ffl DNA> RNA, 

[0 0 0 2] 

[f£3fe<D&tffJ DNA, RNA^<OMS^Ii> Sfi^ 

BM8d«itA/-e<^5. DNA/tWCtt. ig3fc£S!S!£ixfcS* 

a-il©«*Sr«*r-#-a. ^ttAHclb-CM:. 0. 3 m 

mmS<OlSJBSlC»«F$ixfc2tfc<D^7^.fi(OHr% 7^ 

iT.fc.UMCJ: 9^S^fB^ntt^&T« (tttt) *I6I 



[0003] Sifi-cii¥ffi^/Kc:#t? 9 , 8lt&£Se 

#>TV N <5 (Ana 1 yt ica 1 Chemi s try 

62. 900 (1 9 9 0)). »Kf % *tt: ?y-y 

=» — TV ViTSnTV^O-C, ibfcSr&ttl-r-S&giT)^ 
>j/£&fcfcLT#7^£Raj£-fr-C*i< OfcS** 
fF5 3 1 2 5 3 5 (Ma y 1 7, 1 9 94)). :® 

U ±E<o^-V7>TAH-a!j^g-cJi, u— iff— A<o* 
•V f7 y— ^ffiT*<0@#f/4 J ;*:#^fc«>lC N lgtCl*(D 

*r y — L>M£ffl-et-f\ ^^-/y h#Bie>4 

TV h$4-r tr? y -7wy^i«*»« 
[0 0 0 4] SfS 1 ©Steflitt, *-r ^7 y— 7 U"f** 

30 tVK(Nature, 3 5 9, 1 6 7 (1 9 9 

2) ) -C*>9, *ak*0>***f9 , J—t:l*'*oM9£. 

a-r 5 &mMm&t>mm z tixm <o . 1 *<jo© * ^ tr 

*rl*7cJtri*ilK#ft**T» ^-^^f 7 y-Sr«S#l-i^ 

40 -Y ^ 7D-K (Nature, 361, 565- 
566 (1993). ft&IW- 06-138037 ^ 
«) X'hZo Z<om&Xt*. ^^1^7 y— 7UWOT4SS 

?y— «>#aEL*t^B«»-c, iw®^**^*-*-* 
lt, ^ig^ST-ji, f 7 y — «>#&Lfc^£ra 




(5) 

7 

So 

[0005] £tz. ®ffim&ixW}*faic&<o< tjjE-rr 

-y/utp -C#8£$*tT^ 2 o<Dfig#ro«fr?£<f 

10 0 0 6] 13 O^^J-CJi. &&(D 4r-V t*7 y -£ 

«S©*ff 7 y— ©-th-CTLKIWMMtLT^S (A 
nalytical Chemistry 6 5 x 95 
6 (1 9 9 3)). 

[000 7] ft 4 O^fiSJT-te, U— »f 3t£ y V K y 

*;n/yXT^t^7 y-ia?ij^r6uctt(f-c. «^co* 20 

tf7 y— (d— SL-C.BBttL-CV^ (Analytic 
alChemistry 66, 1424 (199 
4) ) . 
[0 0 0 8] 

US91tfflFftLJ:3£-*-SMa] JilEJB 1 

ttiK^-rsBfraa*, i*<z>=*-r y— 

Mktb&UX. l*S*:»)«)***UJKK-r*i»BItt:* 

e 7 y — <o # 7 ;* t> * * * > $ h s o t? 1 / n u t 
sste-u:, l^+f 7 y— ^^ffli-Sii^W^-^* 

[0009] *fc, l^t^^y-f-eTMlJns 40 

— ^«D^rap B 1PH(CStLT. nWt^7!/-rM© 

1 tg^* =*- vtc^-r s«f mam&X'Z # i mi ^tc# < 

ftTi-SWHI^t*. Hie. 
MM<$JB-r5MiB&ttoT;v*S. 

[0010] iieM2<7)«^jo*-vb , 7 y — r w-> 
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y-y/uoTMiiOaMWK+fclSU**:^!!*^. » 

=*-V if 7 y — tV^* 3 T-£0f*i|SffiE^WS<S!)j$g^5/jN $ v n(5 

<k\ t'7 y -yyu^fcaWttflc* 

[0 0 11] Jbf5»3, ^4<75^0iJ-C-»i, #+^7^ 
- 1 9 KHU+SttS i^— t»**aMCa««Ti-*fc 

[0 0 12] i^naBftttLhlBL&S-aoiSUB&lttt 

1^7 y — l-^-ri'-fri** feSv^tti'- 

■y , ***-r:'-*-S::i*<; «&ro=¥Yfcf7y-£3£SC 

mzmmzis— ifiwit, ^w^-vtr^y-*^ 

[0 0 13] 

feoSKro^Ytr^ y— v>&t£< i: t— SBJi s ¥ffi^lciB 
^iJSix. f 7 y— KU- IfTtSrRSIti-S^-v 

f7 y— ru-fmft&is^eic&^-c, (D u— ifjt 

<b> «»©#tf7!;-lcIMt5ri. (2) u— if 
3t«r, ±I5^/«C < i: fc— SB^ia?U-r52pffiW 1 oX«i 2 

.7 9-KIMtt5Ct, (3) ^fc^ y-W*^, 

rt^s. tr^ y — 9v&<D®m.<omift^ *tt7D 
-oTOroisf$> f 7 y — rtsew«Eaw®iff*co 

IB»i:BfJ£oB8flt*r«ia*-ttr % JilEU— f%<r>** t'7 
y-{Ci-5S*fSr+^/h^ < iT©*+tf?!)-C 
+»*!ME«r«-#-5i'— y**J!Mt^-5^i:. (4) * 

wik<r>^r^\f 7y-<cu— yjttsmtticra^id 

SSWUr, ±IS<75«-dr-v f 7 y— •Pfir*jcM-*'SK&a>j& 
Bi'-f**. ±C><C< i t— »*BW"*-6spB«> 1 
?y-i:s«t5: (5) *t^7!)-r 
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*-lr t 8 ^ y -fc+#/£&££r^r-r5 1f*«rJS*tt-« 

- i^asw-rs*-* tr? y-r 

[0014] £&fc, Mo^ft*7 y-rwia 
-±e«h* (i) (5) icAo^x. 

^■CfcSCi:, -bE^— If***, '>4<tt3o© 
»*5«W»*tyO*««r»li-awi:, (b) ±15^ 
— 1f**ajfl"*"5#*ir tT5 y rt^g 
Srr, HK^SrnjfcU u— If *#««-*-**** f 

vv-emunMKiDmmm&niki^ tf*a*a 

(3 6 0/tc) |sinMr/(2R))-sin" 
{rn,/ (2Rn 2 ) ) } -f- s in 1 (n,/ (2 
n 2 ) ) } - s i n 1 In,/ (2 n s ) } | ^ 6. 2° 
*SB8«&i*fc^::£, *>*VM** (c) (3 6 0/ 
«) |sin M (r/(2R) ) - sin"(rn,/ 
(2 Rn : ) ) } + s i n- (n,/ (2nJ))-s 
in- In,/ (2n,)] 2° ttSHfltfrMft: 

t^t> (d) if*^aia-r^«-^r^^7 y-o^ 

SBOj&Stfv «*r*n,= l. 3 3Hn,= l. 3 7 

S<O*tR/r;)SR/r = 2±0. 2T-fc9, U— 1f*cD 
iiia-t*5«-^-r fcT7 y — JB£r*n 3 =l. 4 6± 
0. 0 2 "C*>-S^T3?^f9^^&tt9. I-— if**iiig-J- 
53-* Y f7 y— <Ort«<oaW<OJB»f**n,= 1 . 3 
7±0. 0 4-C*>f7, rtOj&lfdST^ y ;U7 ^ K^A^ 

bi5:t, (e) i'---9 : yt<Dmi&-rz>fr**\*7i) — 

O^fflOjBCK*. Stfffn,= 1. 3 3Hn,= l. 3 

SOhtR/r7)SR/r = 2±0. 2 T?*> 5 , U— 1f*<D 
ai8-t-5**irtf5y«-*, ®#f^n 2 =l. 4 6 ± 
0. 0 2"Cfc<5^^^^?5^ib/cC l 9, u— if**i§i§i- 
5#*t f7 y -«)rttt(Ottf OBSf»^ n,= 1 . 4 
0 ± 0. 04t*»), :^SS^^A7; KSrfiAS 
IttLT? D/UT * K^bftSi i % (f) U— if* 

= 1. OO^HtfcO, ±E*4^irt R/ 
rtf«R/r=5±0. 5 9 % *<Oiigt5* 

^rtf7y mvtm n ,= i . 4 6 ± o . 02 -c#> 



(g) u-if*^aigi-5#*Yf7 y "<o^suco{«k 

ffijf*n,= l. 0 0OSJ[-e*D, ±E*¥&£ 
rt#S<Z>itR/r*R/r = 3±0. 3 VS> 0 . If 
3l60iMt5#*ttr7y-^ JB*r*n,= l. 6 0 
±0. 0 2-C*5#7^6ftD, if**iiigt*5 
fcT? y — <Ort«oa«^H*f*34Sn,== 1 . 3 7 

±0. 0 4t*9, roftCKiflsr^ y/ur § Ky/u^e> 

10 [0 0 1 5 ] 

♦MLTSMBKiftW-rs. iiit 9 y- 

1 (Hlt?fi. 6 SrH— ¥ffi±\c&J\\ 

y-*HKW(c:(^^tcafiLT. #*f^7y^-e» 

(a) afto^r^tr^y— ru-f o^zffiB. Hi 
20 (b) I*, *^>WBiia-e*>a 0 if 2 ^^$^-5^ 

*^^9y--^«iffl*ire , 9y—-c«)*»&ic:«t % » 

t^7 y — T W ttft*tt«B-c»clk5tfr« 

Xtt«WfSixSK»f4, **««*tt-cv^5«»fl!>ja» 

*f complex 9**«r*+5ttR**>oT^5»*lc 
**«»**»-<?*> 5. 12 1 Sr£*«T-C# 

a, Mlc, fcT9 y— yvuico+Sr»«rfatt»fi8» 

^&<o**«:«wiLfc«, znb«kda«*srj&ar5at 

a, 1 — if*ai[*f4*»LT«)«. 
40 [0016] mi (Dwtmm) ^nmrnmiz. 5 *<d 
* tr 7 y — yy^miK** la^DN AttOKEW*&<o 

*»r*^J«»*lftUl-*-5**H-««»iEflP^*«r* 
1"o *+ tT9 y— ^/Utt, fJ50cm, M0. 2 
mm R = 0. 1mm) , 0 . 1mm (f^ 

r=0. 0 5mm) ^XSK^T^V (JB»f*=f 1 . 
4 6) K\ tttj(liL-C7MW!?l/7S:^fc'4%T 
(Tota lmonomer concentra t i 




11 

rial concentration) <Djgkfg<DT $ 

= 1. 3 7) 0 ^^AfiO^^r^tr'^y-^iSsJ: 1 ? 3 0 
cm£>te(gT\ IJlOmmCW:^ ^ff7y- 

5 y — tti£r¥^T(C&^ 0. 2mmtVfi:Ixt^7 

*i-«t5ic* ^^t o 7y-y/usrStf?#<aEe(i, gg« . 
9t*i)5 (JBSf*=i. oo) 0 10 
loo i 7] ea3tt, ^^tfffl^cD^^t^y-faic 

SE^Br®HIT*4>«9, YAGI/-f (5 3 2 nm, 2 0 
mW) , MHe-Ne U— if (5 9 4 nm, 10m 
W) %mmz\^tz.'&. t-A2Og^0. lmm(C& 

*#<z>M-aitt\ ^7^¥Ifi3(Og^l 20 

7k¥*-fpl«-4gO. 8 mm{C x 0. 2ram61It- l^JCf 
-S5«io**»*j«#«:, H2lc*+«ri«c,fc9. If? 1 

o»c»»^5«»fd^y XAat54oo«S:fe-S3t3ltlc 

I2^^7UVX6T\ 2&5cCCD*^7 7{C3e«S 
-frfc. **J, w<0*#»Jtttt1MII¥O 2-2 6 9 9 3 
6^«U£#L<K$iX"C^5o 5X4 = 2 0il^e>4 
5 2»C7cttlCJBB»*nft:**«*^WSr, *SJS0 2 2fe 30 
5cCCD*>5 7lc— aElc«*S*W-«Lfc. C^ftSJ 

tt. «*«?ibi. os\ ^-^awiBHi. ss^cm* 

[00 18] 5«WDNAK<S(.Ott[Sia?U»^(i^>Xf 

13mpl8T'fc5, ■MJ^tLfeDNAKSfiEfJ'^tt, 
*iStgS8IC, G, A. T(:mLT4iO«ft:Cy 
3 «S;fc383fcR* 565nm) . TRITC (ffi*38# 
5 8 0 nm) , Texas Red (ffi**3fcifc* 
615nm) , Cy5 (ffi*3§7t&ft 6 6 5 n m) 40 
mi,fii 0 ZZX\ S5tffcCy3, Cy5lt /qto^ 

ftTV^3bte#* TR I TC, Texas Re d fi* 

ttT2 2fc7cCCD^> 5 7(dj^»$n-5J: 4iO 

^4a^S^^K<erffiS(c^L/ L c^. ai^y-/ua: 
KfcioTl 0f&(c««§UTW^liK^^/WAT^ Klc 
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A#S4r, 5«cODNAK»«<t>«citJS:$-frTSL, * + 
y-y/K^fSfffitC 1 00V/cm (3 k V) ^ 

* % 5*<^^r^ tT5 y— y/u^*n-en^»»BB*6js; 

*45DNAK«.^asai*ix5 0 
[0019] 5»ft 1 0 0 V/ c m 

(3kV) T-JBSI^fBtTftofco 2R5cCCD;SM 7 7 

t?*fc^ l — -t^ 2 3&Sffl*ti-5«<0 2*0^+ y- 

^?><o*3taE«fi. ^— tf^AW-rsfls^^^ tr9 y - 
[0020] im2<Dmmm) m&<D*-Y t a ? y-ic 

*-e*)5fc», #^irf7y--t<Ofc<OiSuvXf^fflS: 

'iswstijfcu— •9 s t r «-Aiii*ao^r-r't , 7 y — 
f7y-t^5o^ #***9y— icsauAlti- 

*oaMEt, ^-r^^r^e^y-^^tc^isr. is 

[0 0 2 1] H4I±. ^^gR (23), rt¥Sr (2 

4) £ to^rt tr^ y — WEB"?*) <9 , ^t'7y-o 
S8tx (1 0) «lt«ixfctt«^AJItLfc«IH 
/h«co u— if t*— A 2 <r> l #<£>*^ bf7 y -f-<fc 5H*f 
OfiW-Sr^LT^S. B4m a»<0^^r t*9 y — <D 

#**^E?ai-s ^rir tr 9 y—iEW*ii 9 ^tt°7 
y -co$6o^ to i y-<£>#f®£^u ft& 

[0 0 2 2] ^r-^ ^9 y — ^S5<£>g£« 2 0^>S5f^(in 

„ *>tr5y— ott»2 loBSr^fin,, ^tf7y 

kAWi-SIWou— if tr— At, ^-rf^y-Sraffla 
if tf—Ai^Sjfc-r^SrJBSffl A 0 itit, A0 

tr9 y— *HB<o«E«3&»e>*^ y — ■oAitfti 1. 
e,fi>-v y — ^ffl^jaEStj^fc* + y — -cos 
*Ff*i2, e,{^tf7y-tttob^tf7y-rt 

MS^A^U, 0 4 l«tt'7!;-^P) 
t°9 y — rtffl<Z)«EK^<OJBlFf* 1 4, 0 5 (4^r^f 

9 y - rt««>ajfa»fe** tr9 y -tt^-^A^ i 

9 y -^&<os£©^<DAat£ 1 7 % e^tt^y- 
*t»^&*+"tr7 y— ^tt^«jt^JB»f* 1 stfc 

[0 0 2 3] 



(8) 
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[ftl] 

A0 = (0,~0 2 ) + (03-04) - (05-0.) - (07-0J 

= 2 ( 0,- 0 2 + 0 3 - 0<) 
~ ~-C0 ,= 0a. 0 2 =0,. 0,= 0„ 0,= 0 S OB3^ * («6) £*#£ 0 

fsp£M»HL XVa*5*SCir^>*ffiJc:*5ft5S n e 1 1 [ft2] 
tf>«&M«rffl^5i. (ftl) *»P> (ft 5) * 
s i n 0 ,= x/R 



(ftl) 



[0 0 2 5] 
[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 



s i n 0 ,/ s i n0 : =n 2 /n 
s i n 0 2 /s i n 0 3 ~ r/R 



[*3] 
[ft4] 



(St 3) 



(ft 2) 



(»4) 



i n 0 3 / s i n 0 4 = n 3 /n 2 



[ft5] 

- <»5) 

[ftel 

A 0 = 2 {s i n*' (x/R) - s i n ( x n ,/ (R n 2 ) ) 

+ s in" 1 ( x n t / ( r n 2 ) ) — s i n "' ( x n \/ ( r n ») ) } 



(ft 6) tu^ns a 0o^#$^-f-5^c/h$(tn 
[0O29]it, ^-rtr^y — ■«>u~ifBR#tt. u 

I A 0 | = (3 6 0/k) I s i n" 



- <*6) 

S^/i5o -tr-c, «*ofc**ire9y-oEJM*i 

9 <fc 9 rt^S r CO l / 2 <0^fctt«;ftfc&ilic AJN" L 
fz if t'— A (fip*>, x = r/2) O^KJf 
(ft 6) fl. 
[0 0 3 0] 
[*7] 
{x/ (2R) } 



— s in"' { r n i/ ( 2 R n 2 ) } + s in 
-sin" 1 (n,/ (2 nj } I 

[0 0 3 1 ] «ftCD*-v t 8 7 y — <D***H-r3K»«: 

1*1^^7!/^ N*5feco^^ f7 y — cofi: 

fiaft*-^^^, i^— If t'-Aco^(i, | 
NR A 0 | JC«fc 9 , ^.*6ix5. N^gcO^-r y-Ar 
I NRA 0 | ^ (1 0) - 1} 



(ft 8) * 

[0033] cct\ ^caet^^^tt 4 7 y-<?> 

*ft£:5#:£Lh <N£5) £-T5 0 fcT9 y 



(n,/ (2 n 2 ) } 

- (ft 7 ) 

★ tww— ifsfcgeas, t*7 y — t?<d w — 1 

gco (1/10) £Jl±t*5rt^ N*g<?>*^ 

/2co {/" (10) -1} flff«T-e*ixtfJ:>^S^» 
*5:i*-c*5. gp*>. <ft8) #/£jfcU 
[0 0 3 2] 
[»8] 

r/2 - (ft8) 

(ft8)(iU0|^6. 2 - i4D, (ft 7) 

A^iEraWFBaifefttt (*9) t**>i-rtis-c# 
[0 0 3 4] 



(3 6 0/tc) Isin"' {r/(2R)}-sin l {rn,/(2Rn 2 )) 
} +sinMn 1 /(2n l )))-sinMn 1 /(2n,)l | S 6. 2 



- - (ft9) 

N&B<n*r y?=7 y — r-^u-if— sasav i^Bco*^ so t f 7 y — r*o #uk<o (1/2) wit*)5:t 



(9) 
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tiK N*@<0*-r \fy y-T-0±EH#&fi*#"C-*>5 * [0 0 3 5] 

0) ifc*. * 

I NRA0 I S {/" (2) -1) r/2 - (*10) 

N^5, St/R/r ^2HltLT, | AO I Si- 2 X! [ 0 0 3 6 ] 
° (*7) ±eW*Bfi*tt : tt (*1 1) ll 

(3 6 0/tc) I s in"' { r/ (2 R) } - s i n" ( r n ,/ (2 R n : ) ) 
} +sin-'(n,/(2n ! )))-sin- 1 U,/ (2n 3 ) I 2 



H5tt* I M | <D$Z{£$: (»7) SrflJ^TfH* Lfc*S 
9. *ttT7!l-^*SR = 0. 1mm, f*S^ 
gr = 0. 0 5mm. *V ^7 y — <Dtfft&E'i& (n, 
= 1. 4 6) £flt3tU ^rtt°7 y — <0^fflO«EKS:^ 
« (n,= l. 00) . 7K (n,= l. 33) . 
(n,= l. 4 6) £<££L*:^<^ *c-r\fyV-<r> 

^u<omw(omtfrm (nj oaEflsu:*^* i a 0 i 

5 C r^!i /i/T 5 Ky/KOJBJf*tt 1 . 3 7 S*"C*> 3 

[0 0 3 7] (#10*16#tR) *>*fi\ n.= l. 0 

0 <2£S) , n,= l. 37 (7^y^75KW "C 
*>5^&, (*7) I A0 I =6. 4 8° fctWS 

3 0 15^^, =*-Ytr9 y — ^»<o«EKSr*T-W 
fc*tf (n,= l. 3 3) . | A 0 1=1. 26° 

M*? y — SrSia^tf)^— if tr— ^idSft"t"JHIff* A 0 * s 

»*^6o**«rra«pW-a-e#5. **tr9y-*« 

tf>8£«£r*^ f7 y — iHi:^ HP*i^lE^5^ (n 
,= l. 4 6) -e«fcCfc*fr«:«UEi-Sfc; I A6 I 
= 4. 4 0° bt£Z><DX^ ^Ttf7!i-^Olf«r7K 

[0 0 3 8] (ft 7) fc: J: JB«fW s S*fc 

j^g-c^^e^ y — ^-asSrWfci-r. £a*-e#*ui. *t> 
I A0 I ^/hJ<t-5it^tf 53i 5 s HBlcte-t^-fc 

■r t'7 y-W?r*tffifct^Mtfi^o cc-eMtc 
I A0 I «r/h$<-f-'5fc*^fi, B5^5>, T^Vj^T 
* K^A'0>B#r*S:n,= 1 . 37*^n,= l. 4 0 td 
±^^K■^i-C J 5»^^tffiv^r (*7) -Cn,= 

1. 4 0i:tntfl A 0 1=0. 10° tft9, A»49 
BUra*/h$<#5. y^T 5 Ky/K^fflW*Sr±* 

LTtt. flitf*/^7 5 K («*r* l - 
4 5) *aS««»A£-£T^ixtffti'\ *W7;K 

t* * ia«asj«?s«]"e«> 9 x i o %e«<z>SAtt««* 

»coiMIWB*:±*S-frSJ»*^«>0, 2 0%«±^ilA 
tt*»a*S:fiT**t Lt 5 *Ai J *>5 (Elect 



- (ftl 1) 

rophoresis. 13, 484-486 (199 
2) ) o toH7^!J^7; K^Itff*J:l. 3 
7frbl. 4 0{c±#Si*r5(dtt, 10%gS^/^ 

[0 0 3 9] H6I1 H5<0j£*fc#5BKiRJ£Lrt:* 
fl=<0 5*>, y — <£>£Mi^g£:R=0. Immfrb 

R = 0. 2 5 mml^I Lfc*#^<7X y — 

a$0«!CK<OJBlff* (n») <Dmk\zM-tZ I A 0 I <^5(g 
20 (ft 7) «rJBV-Ctt-#U *+tf9y-^#MM>* 

ttWd§8L-C*UT^« 0 S6 i:!3 5 irSrtfc^-TSi:. 

^ ? D -^rt^ r fit^SJ IC tt**iR«: 
2. 5fgtdti^-r^di:T% n»=l. 00. n,= l. 
3 3 <om&<0&&&. &M\Ci/y h Lt^5«)#fe^ 
5. -t<D**S* 7? y /U7 ^ KyynoffiJf*n,= l. 
3 7tc2tLT/= 3 r^ tT5 y — *H»S:ffi« (n,= 1. 0 
0) -CJBfcLfci:*. I A0 1=0. 8 7° tmVr&'h 
$<*9, i9#»^af^tr7 y—^> c t , *r*»i"SK J l* 

30 Bf-etSo 

[0 0 4 0] H7lt drtt e 7y-^>ftW®^n 2 

= 1. 4 6t% ^^tr^y— rt8B^>JSCll3& $ HSf*n,= 

1. 3 7a>&&<5T^ y A"7 ^ Ky/U"C*>5i: 
fcT9y~*6W>ttM«r* ffl* <fl«r*n.= l. o 

o) . &mmn («»?*n.= x. 28) , * mtRm 

n.= 1. 3 3) fcLfc»SiC. ^tt*7y-^2 
Rirtg2 r^JfcR/r IC^H"* I A 0 I <D&ik&, 

(R7) fc«fflUttH[Lfctt*«:»t. ^f^rt^y- 
^«<oaK* s 2S« (JHW*ni=l. 0 0) *Cfc5<b 
40 R/r*M$J6. 6^^, I A 0 I tt*'hfc*9 . 

R/ r <^<STi: i: fc(d | A 0 I f***-*"*. B 5 , HI 6 
|C«-#-tt*iW*^. R/r = 5fii I A 0 I =0. 8 
7° , R/r = 2i?te I A 0 I =6. 4 8° 1 4 0 , R 

[0 04 1] *^tr 9 v-ft&tDmn&fc («*f*n, 

= 1. 33) -CfcSfct* R/r3&«ttl. 4(7><b:^, I 
A 0 i tt:*/h4:/i0. R/ r <fi>mmt t t>M I A 0 I it 
mttZo a#*Jffl"C#5*ire5y--Cf4, 2^R/ 
50 rS8-Cfct), R/r = l. 4 £^T-f 5 ^r-T tT 7 D — (i 



(10) 
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(C, R/ r = 2 T*f4 I A 0 |=1. 26°, R/ r = 5 
T*f4 | A 0 1=2. 86' t49, R/r = 2 <D&&<0 

fcftff=-C*>5. *-rtf5y-^»ojBHt*«a«K (JH 
*f*n,= l. 28) X&ZtZ. R/r = 2<D<k£. 
I A0 I tt*/hi:fc5;fls % JBJr*n,= l. 2 8S:tt 

[0 0 4 2] 0 8 14, H5<^IS*S:»-5Btc<K3&L3t* 
#=?>9*>. ^rir ^7 y—©^SS:R=0. lmm^^ 
R = 0. 1 5 mm Id. ^7 !) — OWiPhaJEifr** n 

2= 1 . 4 6Hn,= l. 6 01^11^^ *T 

¥9 v—ofth^mntDrnffim (nj ^>*ft*c»-*-5 
I a e \<Dmtz (» 7) *r«^-ctr*u *^e^y 

— ^>#HBO#«CKJcB8Lr*UTV>5o JBUr*= 1 , 6 
0«rfco*flsHctt, .(«) *^9J:0»3ES*tTV>5P 
HM5 3 (#7*p*a#) AS**. B80)«AttH6(O» 

y/UT5 Ky/KOJBW*n,= 1, 3 7 
l:»Lt, *-re9y— ^«B«ra* (n,= l. 00) 
Xffitil^lttZ. I Ad |=0. 8 4° iJB*r#/h3< 
ftO, J:9«k©*^tT9y-«>1>S:*»i-aK»rit» 

[o o 4 3] *mm&nx\^ s^^^f^y—^ 

««*»«cJ:5DNAaUSEM«^«:*«[Lfc. ttffl U 

«3G>ffcb0l;:. St*«-»«-fe^2 <I3 
9) o *t^7y-y^ S£5 0cm. ^10. 2 
mm W^vgL R = 0. 1mm) . F*3@0. 1mm (fo 
¥%k. r = 0. 0 5mm) (DSBtST^tf (n 2 =l. 4 

6) (C, »SI t L t 7 MO ^ 1/7 *tA/fc 4 %T (T 
otal monomer concentratio 
n) . 5%C-(Cros si inking mater 
ial concentration) (OgggcDT^ y 

KtttALfcg, ^WfcS*TMHLfc (n,= 
1. 3 7) a ±I£C0R, r. n„ n : . n>C0M£: (» 

7) I A 0 1=1. 2 6° *H 
*»ttt?tt* -v tr 9 y — ^uic J:SJB#a*+5M** < . 

5 *w _lo * + tr ^ y - * «r a e> 

WJO^r-T fc^y 3 0c m<0{4HT\ f $ 1 0 

LTU— ffflHItfflJi Lfeo 0 9^J:9^ ;^tt7 
y— y/U5*Sr, 0. 2mmtry?-«C«»x.-CE^JU, * 
(n,= l. 3 3) «:i«fcLfc**tf«|-fe/U2 SrtlcH 
^Lfco ffiU i9l^t tT9 y— y/KO**S+W"fe/^ 

[004 4] Hi 0(4, SjfeH-ffl-fe/^ 5tf>gB#<03rr 
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*ars*«©»5W>*-ct>Av*) ttSWfc*ma»b* 

JE&£*X<5o *3fttr»J-fc^2 5rtlC(4. #^f7y-0 
ttriS^lCE«tS*V *^rt t"7 y— <7>«|3iS«ffl§|— B 
tte%£0 lC@£$iX, ^t^7 y— O^fflfiTk (n 
,= 1. 3 3) t?i»fciFiXTV*5 0 (SB 1 (DMMMM) ' 

AS 0 . 1 mmlCgJ 19 . **trffl-fe/U 2 5 OSWfi*^ 
LT, ft + irtr^y— y^O«i^E«|-*-53pB«)«*J: 
DAJt^t (» 1 T*I4. *3tcoffSJ 

14. *^lf9y— y/W*EWi-5TffiJC#LTiiit*fft 

*«-Ctt, **ff«*/^2 5(OaMft*t»^6««**t 
««»3ft>6**«>tt-a"SrfTft5 0 w^jftfclfcrt.fif* «7fc 

m 

(ftiaMfeStt) i:^< 

ra— -efcSo r (cut, 3 »#RifT* 

^4a^m^^r^l:5r^>t 0 ^--^T*««fL. 5ffi 
CO^O D N Ai&SE^J 4:*^ L fc Q 
[0045] il ill *Htt»ffi-e»&iXfcDNAv' 

— ^r^jB*Op^ Texa sRedt'8»SftfcA 
J«»<0*ftac»x<^ — >Sr«i-. [21 1(4. »I!i^Pb13 

o^6 6 o^jeHomstekft^^—vsr^u. 
30 >r -v— a»e>» i 3 o*ts**-e<oAj*»«>^^— ^«r* 

mp 1 8-Cfc^) 0 mi I^*ffl5(^-r^<4^r^tf9 
y— ##Sr*L. 2. 3. 4, 5^tt f 7y 

-IStdu— iff— AiSA*t-T5. E0^> S±©<0*^t* 

y — 2tc. ^^tr^y- lSraiSLfcu—- y*tr 

-A^AttU til:, ^tt'7y-5i:, f7y 

— ld»6 4S:aiiLfcu— *ftr— AASAIt-rs. 011 
14. if f-A^S^tcA^i-^^^ f9 y — 1*^6 

40 ia^a^^ t?9 y — om:, ^«t*l 
ti^o ^— ^ai*tt, *-rtr7y-i^&J8^*»c 

LT^5^\ ^ni4^r^ \fy y ± 5 If 
0®9f^^(C-^aT*(4^^^:*!)(C*i:r^^ 0 tr 

^ y — 5<z>e—^»«i4. y-i^i/3WT 

i (cfeai-ifitt-e. s/n= 7 3 4-e*«) -c*»e ■ 
— ^«aj^^ne-c*5. >t*>\ ^^f^y-i^e-^ 

{Cioit6 S/NJ4, ££f 9 i tcffl^-r^ffisx*. s/ 

N=3 3 0 0-C£>3o 
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TDNA^SSB^JStteSrHmT'^feo 4*5, Hilt? 
tt, Ktttt-tix-eiv ^te?y-i <Dffi7£<DVti£X<D 

^>«*^jr*(ch— -efti^rticis («-ciMH"5n 
i 3, hi 4(c*5v^rfcra«-e*-5) „ 10 
[0047] (jr 3 <nwfcmm *nmm&. m 2 

if^U ^irtr^y— y/u*aEtt#Ji: LT7MO^UT 
Sr'&A/^: 4 %T (Total monomer con 
c e n t r a t i o n) , 5%C (Crosslink 
ing material concent ratio 
n) <Dgg£>:r ^ yA-T^ Kid 1 0%^)*yUA7 * KSr 

y-y/uoaj** (m2<Dmmtem) t*46*te 

y/ur ^ K^yK©JBSf*ttn,= 1. ioit 20 

±#Lfc. iii6K^<DS»*tttt (IK 2 o^Ms^ffi) 
i±<H-iLfc. (ft 7) I AO |=0. 10 

■*-«K»*»^6»i-a**tiis««(cK-«-e#. 10 
ioo48] 4 onmrnm *m&mm&. 

ffl«9*U:E«£jh,a. ^SdS^KSftS 1 O*0>* 30 

i-saw*©*^ f7 y -mzmmfzWrffimzTF-to &m 

fcT 7 y— tt, *g«:0. 5 mm R = 

0. 2 5mm) x f*3^£:0. 1 mm (rt¥fE % r = 0. 

0 5mm) i:i-68iK^5E* (n 5 =l. 4 6) t 

1 0*co*-r f7 y — 1 (^EJiJtt, H l 2 co J: 5(c;tf9 
^¥I€3±IC0. 5mmf^n\ H 3 i I^BSKl L 
T, #*+^7y-*»«:WTjc:E«U#*^tr7y-*lll 

« (n,= l. 0 0) tl^ ^JxfelX^Jttk*fl=tt 
(#?<0»fcj|gjB) t±<m-tl,tz 0 (»7) 
I A 0 | =0. 8 7° <tfr#£iv *+fcT9 y-iC±5 

y y -KIMtSixa u— if *jiut«r* # < c 
<h#uc x i o*WJtco^^ try y-^^^cE()-r-5«)(sf 

«L fc5^Mi^9^^S«3cOS«-{B975^tT4 5o 
[0049]Hl3,Hl4 *4***»tR-C»e>iXfcD 50 
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NA">— ^V^^^cO? Texas Red ~CSK£ 

HI3 0»^&6 0»Ot«*»^?-V"Ck9, 7*9^ 
■e— ^feifil 2 0J£&fi£T^A/£#cQ'<* — >Sr^L 

rv^s (^wufcKfi-iii oat t^mmP:&<DMi 3 

mp 1 8T-*>5) 0 Hi 3, Hi 4 <D&M<D#&lt* H 
1 1 <kia«(C** 1^7 y U w— iff— A , 

«\ y— Sr. ^te?y-u ^tr^y — 

2, =^f f^y-i o<B«(cflH*M-*. «s$6<^ta«- 
**sa«^***4Hi i irac-cfcSo tftr— 

tt\ ^i-^-rt^y-llCfiBtt^n, &^"C**fcr9 
y — 1 SriiiSLfc tf tf— t*7 y — 2 fcflg#t 

Six, >tf7y-U^^tf7y- 9£i§i§L 

fcu— y-i o*cflaw*ns 0 hi 

3, H14I1 If fc:'— Aj&s*lnicflSI*Six5=¥^ t° 
7y — 1*>&»?j6»5*-v f7y-2, 3, 10^ 
6»&*tS«S»iS^ — vSr*LT*5 0, 1 0*:co^r 
irtr9y-i:t>+»ftS/N (SiS9 1^St- 
^Mio^TS/NJl ^rtt'7y-lt2 3 7, fcT 
7y-4t'2 3 7 % ^tf7!i-7tll0, ^rtt°7 
y — 1 Ot'l 4 2T*fc<9-5 (*t«y-10TOS/ 
N^tt^ 7 y — 7T-COS/NJ; Si^cO 
tffco#£#*&ix5) ) "CttJtSrtfai'CSfc. 
**T*«KSixfcK»j«»^«ftScB^<^-->'fcH 1 

3, hi 4i^«(^»e>nr*5 9. iomtt'7y- 

10 0 5 0] (Iff 5 £>HI£7g|§) ***»tt-Cf± (ffi 4 
0>3IJfc7Ktt) fcifc^T, ttfflt-5*+tr7y—<o^SSr 
0. 3 mm R= 0. 15 mm) % F^SSr 0 . 

1mm r=0. 0 5mm) ^t^^y 

— ©tt»<OBJf*tt ni = 1 . 6 0-C*>5 c SflcttJCtt 
^ff7 y— it, (*) ^9iO*3KSix 
■Clr^PHM5 3 (n 2 =l. 6 0) SrfflV>fc 0 -ix<b 

w^<osi«*«:f4. («4cosiis»ffi) t±<m-tc 

Tz 0 (ft 7) | A 61 | =0. 8 4° itr*3ft, 

(«4 0%i&Kffi) ^*5«t5 I A 6 I =0. 8 7°i:<9 
fc*ir tr9y-JCJ:5JB«f^<t»)/h* <*5. SfoT, 

u-if tf-Aici 19 1 0*0^-^ tr'7 y 5 

*oar+e , 5y--yyuSrttffli-5«**»jc:J:9, ^ib 
r«IWJ«^fe*r5**S:ilS«*lcH-«-C*. DN 

[0 0 5 1] "(»6 0|llt«tt) *Jllfc»tt-Cf4. Hi 

sic^-r^^ic, fle^i-s^rirtr^y— tt2«<o*^tr 

9y-75>b#?fi!cSn, #*+tr7y-tt*ft5S^'ftS: 

fut^o ffiffl-t-s^.^tr^y-io^tt-ttt-eix, 

««McB^«ltt»t?fl ^iO. 2mm {f\-¥& x R = 
0. 1mm) , rtlO. 1mm (rt^S, r=0. 05 
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mm) (D^m^-r^^-r^yV- (#BSffl*^ f 7 y 
-2 7) % if tr-A2«:HB«tLT**«rtf«^5tt 
5>T*(i, MO. 5mm R = 0. 2 5m 

m) , 1*3^0. 1mm r =0. 0 5mm) <D 

■+«6«r#'*-S*irfcr5y« (M*** If 9 y - 2 8) 

— 2 7tfrfflffl*+lf9y-2 8i*^S-fr"t\ 0 
3, HI 2tmmzLX % #7X¥*m±\Z0. 5mmt B 
y^X\ ffSJ*^ If 7 y-2 8<B*I*¥fiic«*, % 
ffl^tf ^y-2 8^ttd*3PB*J«1-J;5lC, 1C 

y — <t tf»jffl^-f tr 9 y — *o^^*ii^-ttL-e 
t>«* (n 2 ^= 1. 4 6) -e*>o, satstt, ^#>wm 

LT77 7*IC1^ 0 

[0 0 5 2] "'W^rirfcr? y-(Ctt x ££fe#J£ IT7M^> 
*k7Sr$^fc*.4.%T (Total monomer c 
oncentration) , 5%C (Cross 1 i 
nking material concentrat 
i on) <Dfe8t<DT? y ;U7 * KSrSEA Lfcffty/Wfc£ 20 

<fc 3 Icbfc. 

[0 0 5 3] 5>^ffi^r^e^y-(iS$ 2 5 cm. fr$J 
ffl*ir If 5 y — 1 5 cm£Lfc 0 {EL. il 5 (C 

ttW*ir tr 7 y-<o*««»f«tiE©*S:Ebfc. 

tr 5 y — iM-aus** if 9 y — oss«MfcBa*p» 5 c 

mOfiSt, g$ 1 OmmfC^fcOffSlffl^r^f^ y — 
^#H5K»atfftft4Lt, ^KZH&gtCHl 5(C 30 
^L^iJ: u-if tr— A2&flSI*Lfco * 
EbSEKl* (25 + 5) cm=3 0 cm<*:ft£ 0 rn&K 
<$4<D%]&Bjtt) t^<B-fcLfc. 

ip*i. **«*«-e<o3s««**«=tt, u-if*>**tr 
7 y— ici^fflWfi+iXc/hsx lt, #**if7y — 

tc. l O^co^Yt*^ y-S:Hc»r«lft»J«»S:3i«tt 

(cra«Ffcjafit?ar5ft«=-c*>9. 1 oi^^i 0* 

^*+tr?y--y/u«rttfflr5««Hcft(cJ:9 % S<gi-r 
SK»«»*»&*+«**4:aS«*tc«-«-e#, DNA 40 

[0 0 5 4] -/ftlC*-* M'y y M^^# 

if 9 v-t^mim***?? y — 
-cat, #f»ffl*-r e? y-£fr«iffl** tf^ y-ojtft^p 
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[0 0 5 5] *HJS^(gT*ffiffl L/c, H 1 5 (C^l"^ 
■f fcT7 y — *»*5S-+«6*r to 2 ffitf>*-r f 9 V —a* 
e>fft££n<5*-v f7 y— Sr, BlO"CRWLfc (12 

[0 0 5 6] (* 7 (DUtt^ffi) £t± ( jff 1 (O^ffi^ 
US) ^fe (*6(DHlfiJR|B) "CIS. ¥®WC&^J£tl,7t 
If 9 y— y/KOj*r¥ffi(^¥?T(C, l*lfi]^e>#^r 

-v fcr^ y — j: ptcu-if tr— Azmnt+zmfii 

*16?Kffl) Icjb^-cv Hi 6 (c^-T <£ 5 I:, 2;4fi6]j&»?> 
3-*^ if 9 y -tt^ii^ J: 9 ic u— if if— 
MirLTfcgl/^ Hi 6 (a) OfltoRfi. u-iff- 
A 2 u-if ^tta*fc<ou— jFjtjB^fe 

0«»Sc^or> u— jf * frS£» L"CH*Mc: Ufc "if TfeT* 
fcAv^) Sr. M^»2 9 N XUt30~l % 30-2. 
3 0-3K£»9, »«ES-frT2*|6j^6*#+e7y- 
*«raSi5(cu— tf lf-ASr««H-*«ril-c«»5 0 H 

16 (b) comf&te. 2o(7?u— if tr— 2- i N 2 - 
2 Sr. 2*ipj^&a*<o^r^e9 y— «cfiHiti- 

5-r5«JS-Cfc<9 , u— if tr— A 2 - l % 2-2(^:^ix 

?tim— u— if 36, tf*ss^6<z> 
av\ bis (a), (b) <om^xi^ (mi<bmm 

MB) a»6 (m6^HJ£®ffi) (d*5^T. #^^tT5y 
—tcfflttZtiS is— 1f*«>Sll«05F*&— Sr. SiLTJ; 
0 — «<fc38£4> u— if ^tSr#^^ if 5 y — lcJB4t-r-5 r 

e^y— ri^-f prist ft a. **s. Hie 

(a) 0«^T*(i, ^ft$-frT2*TS]^^#^ j r y 
— tt^ii^i ptcu— if e-—ASrra^ti--5yb^, u— if 
tiWM^S^t^(7)T\ i«ai*oix"-!f*K<ofiEffl 

SS?g)S) (c. Hi 6 (b) o«/*Srjgffl-r-5lBfc:, u— 

if t'-A 2 - 1 Xffi»co u-if 

t. i^-if tr-A2-2as*tp**. If* 

[0057] ms (omi&Mm) ei± (m 1 <Dmmm 

tt) (^7^Hffi^<g) -e« % it7^y/U7; K 

n»«a»<7>ffliFf*icfi;i:T. «x.tf, <«7) 

fTft^Zt^, &$C<D*r* t*7 y-fS:*Bt5R»filc 



(13) 
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(#7) I A0 |li*-ff7 

I A 0 hi^-St^WifcR/r-C-^^ttS, 

2R, (*J@2 r <F>**r\?7 V — £r/Hl^fc*§-£-T?t>, fl-S 
trtg^tfc (R/r) z)5^Lltnrf. »it3f|5]8S<733bj££ 

[0058] (m9(ommmm) &l± (mi<nm&m 
m) frh ms<ommmm) vn. i»«*t^7 y- 

Sr^ffl-r54§-8-Jcb. (#7) CJ:9#*.ixS*-irhr9 
y— y/HCfc5\ u— rf-A<o®Sf | A0 I «r*/Mfc 

t o o 5 9 ] Mr'mzffimiz*&m&Mm-fz t . e 
y -fc \s-?Kznn#}\z.mmmM lt. 

®tf> l o3£li 2 ooi*i •? u— Id^ffffiKi^Pfi 1 

y -fl-asoj&ifwjsiff^ >f^7U -<£>*mws#r 
ic/h*<u 4to*te ^y-fc+^Ti^wu— y 5 

[0 0 6 0] 

^S6^Elc*5V^-c. *-r f 7 y— 7KX(ii'- tf5t 

[Hi] *^<0-*J6^1i.T**)'9, (^-¥B±l-iS?'J 
Sns^co^-rtf^y-tcrro^BirWC, ttttrit 

(a) f7 ^-7K«¥I1, (b) -t<£> 

®r®0. 

im3\ tt&wn&ionmMmx-sb*) . *+f7U- 
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[i4] *!5W^2»||^liT-fo'3, *¥&R. f*) 

u~— tf f — AO? 1 $i<D*r -y f 7 y — »c J; SStfrW^B'Sr 
[0 5] *%IE<aSJl2©3lffil5ltT\fc!J. *+f7!J- 

[0 6] 0 5<O^Sr^5^(RSLfc^W9 *>. =*■ 
^f7y-^^S:^HLfc^-<0 N *tt*7U-ro 

* ^ 7 v —<on-&(o&m'xiz.m l-oth-0, 

[0 7] 7y— (Dft^&tft^CDtt:^ RTj*4r 

f7 y— ^gB^KO®W^Sr^3ELfc4i^-W I A 0 

20 [0 8] ms<ow&&nzmz-&i£^tLik<fr<nb%. 

L/t^g-w. ^r-r t*7 y — ro^S&tf>jigS<ojg#T^ 
w^kjcijct-r-s l A0 | <D£it&. f7 y-w^t-se 

[0 9] *^W<om2 0Hl£®tgr-fc?). 0 2ic*-rigi 

[010] 0 9cO*7tf(-a!|-fe/K75SC^*-ir t°7 y — ♦* 
30 icSfi'iegrEEo 

[011] *«^WM2ro|gli6^lli-C*#e>ixfcDNA-> 
— TexasRed "C^® £*lfcA 

[01 2] *#m<o%i4(oni&i&mxih*) . astficE 

®$K-5. -7*^*^***15 1 0*<O=Sr-tf 7 y-ic, 

[0 13] *^^<0^4ro^Jfej^ffit-*5^-C, ^#"biX7t 
DNAv'-yy^S»3*)> Texas Redt'I 

[014] *&m(o%4<onmMmz.&\,^x. nhixt=. 

DNA->-^V^I«H. Texas Redt'I 

[015] ^^mn^Qco-mmmmxh'o , #^-rt-7 

y— 755S'i-5S^-ffiS:t>o2*cOdr+^7 y-^<bfllfig 

*n-5^^ f 7 y-Sr^i-5*-y f 7 y-m^ift^ 

[01 6] ^^W^TWl^liS^tST-fct). 2*T6]74^ 
=S-^rYf 7 y-ttSrill-5«t pic u-if f-A^HB^-r 5 
50 *Sfi£Sr^U (a) Uu-ff-A^STOctOi/ 
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a«i9lc»H^5fl|ja, (b) te2o<DU— 

1 — fcT9 y — , 2, 2-l % 2-2--U— Ifft, 3 
-^7^¥Efi, 4-Iii/yX, 5-«W!i^ 

(x) . i i-»*irfcr9y"-*MBo«E»^6*+tr9y 
— (e.) , i 2-"=^^ e? y — *MB0>a« 
a»e>**fcr^y — -(om$tn (e,) , n-^tey 
y * -f b* 9 y — rt«o«jt^ awa 

mi] 
Hi 

(a) rr^m-i 
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* 95<OjSE@-vcD®t(f^ (0,) x 1 5 t*7 y— rtgi5 

*+e?y-*f»^©A*tA (e,) , i6 

— fl-gstDj&K^oAatft (e,) , i 8—*-* if 7 y — 

1 9— try y — <o$i2j?Ejiji-^dr + y— ia?ij 

2 l-*t^7y-t»oa*f* (n 5 ) , 2 2-* + 
10 f7 y -rt«S«>ajt©JH»f* (n0 . 2 3-*ttT5 

y— <o^^m. 2 4-*tt , 7y-wws > 25-s 

TttfSiJffl-fe-yK 2 6-*, 2 7 -Mffl#tf7 y— , 
2 8 •ffSJffl^-V e 7 y-, 29-1, 29-2, 29 
-3.2 
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